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ABSTRACT 

The Seyfert 2 galaxies NGC 2992 and NGC 3081 have been observed by INTEGRAL and 
Swift. We report about the results and the comparison of the spectrum above 10 keV based on 
INTEGRAL IBIS/ISGRI, Swift/B AT, and BeppoSAX/PDS. A spectrum can be extracted in the 
X-ray energy band ranging from 1 keV up to 200 keV. Although NGC 2992 shows a complex 
spectrum below 10 keV, the hard tail observed by various missions exhibits a slope of T = 2, 
independent on the flux level during the observation. No cut-off is detectable up to the detection 
limit around 200 keV. In addition, NGC 3081 is detected in the INTEGRAL and Swift observation 
and also shows an unbroken r = 1.8 spectrum up to 150 keV. These two Seyfert galaxies give 
further evidence that a high-energy cut-off in the hard X-ray spectra is often located at energies 
Ec 3> 100 keV. In NGC 2992 a constant spectral shape is observed over a hard X-ray luminosity 
variation by a factor of 11. This might indicate that the physical conditions of the emitting hot 
plasma are constant, while the amount of plasma varies, due to long-term flaring activity. 
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Active Galactic Nuclei (AGN) are the most 
prominent persistent X-ray sources in the extra- 
galactic sky. The high energy spectrum of AGN 
in general has been controversial since AGN be- 
came observable in the X-ray band in the late 
1960s. Early on, it was noticed that AGN exhibit 
a power law like spectrum in the X-rays. While the 
soft X-ray part is altered by absorption in the line 
of sight, the spectrum above 20 keV is hardly af- 
fected by absorption. The photon index in this en- 
ergy range is usually of the order of V ~ 2, but can 



range from V ~ 1 to T ~ 3 (jBeckmann et al. 2 006) 



and appears in most cases to connect smoothly 
with the absorbed soft X-ray spectrum. 

NGC 2992 is one of the brightest AGN in the 
X-ray sky. This nearby Seyfert 2 galaxy (z — 
0.0077) has been observed by every major X-ray 
satellite mission. It was first detected by the Ariel 
5 Sky Survey Instrument as 2A 0943-140, an X-ray 
source which was later identified to be NGC 2992 
with an X-ray lum inosity of Lx = 2 x lO^ergs" 1 
( Ward et al. 19781 ) ■ A similar luminosity was re- 
ported by the High Energy Astrophysics Observa- 
tory (HEAP) with L x = (1.4 ±0.4) x lO^ergs^ 1 
( Griffiths et al. 19791 ). by several observations 



with Einste in, revealing Lx = (0.6 — 1.4) x 
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10 43 erg s 1 (jMaccacaro et al. 1982 ) , and the Eu- 



ropean X-ray Observatory Satellite (EXOSAT) 
with L x = (0.3-1.2) x lO^ergs" 1 , T = 1.6+°^, 
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and N H a 5 x 10 21 cm- 2 {N H . gal = 8 x 10 20 c m - 2 ) 



( Turner &; Pounds 19891 ). The spectral properties 
at softer X-rays were slightly different, as shown 
by the next generation of X-ray telescopes with 
higher spectral and angular resolution. The Ad- 
vanced Satellite for Cosmology and Astrophysics 
(ASCA) measured in the 0.5 — 8.5 keV energy band 
a photon index of r = 1.21±0 .10 and absorption o f 
N H = 1.7+°;* x 10 21 cm" 2 (IWeaver et al. 1996h . 
They also detected a delayed response of the reflec- 
tion component and derived a distance of ~ 3.2 pc 
for the reflecting material, which they assumed 
to be dense, neutral gas in the central region 



with column densities Nh 



10 



2:t 



10 25 cm" 



The hard X-ray tail of NGC 2992 was first mea- 
sured by BeppoSAX and revealed a photon index 
of T ~ 1.7 up to an energy of ~ 150 keV with 
absorption by Nh — 10 22 cm~ 2 and an iron Kg 



line at E Ka = (6.62±0.07) keV (|Gilli et al. 2000l ). 
The line showed variable equivalent width (700 eV 
in 1997 and 147 eV in 1998), which was caused 
by variable continuum flux rather than by the 
iron line itself varying. Observations by Chan- 
dra allowed for the first time the disentangling 
of the complex spatial structure of NGC 2992. 
Colbert et al. (2005) showed that the X-ray emis- 
sion can be described by three components: An 
AGN core with a photon index of T = 1.86, a 
cold Compton reflector with column density of 
Njj — 10 22 cm~ 2 , and in the soft X-rays by a 
thermal plasma with kT = 0.5 keV and low abun- 
dance (Z < 0.03Zq). They also showed that 
the spectrum in the 2 — lOkeV band can be 
described in first order by a simple power law 
with photon index T — 0.91 ± 0.02 and absorp- 
tion N H = (1.9 ± 0.4) x 10 21 cur 2 , in which the 
flat power law accounts for the sum of the three 
components. Three observations by Suzaku at 
the end of 2005 in the 0.5 — lOkeV band were 
modeled by Yaqoob et al. (2007) with a pri- 
mary continuum (T = 1.57+ Qg) obscured by 

an absorber with N H = S.ofjjj x 10 21 cur 2 , 
plus an optically-thin thermal emission compo- 



nent with kT = 0.66 



+0.1 
-0.06 



keV, and an Fe K emis- 



sion complex with a broad Fe Ka component hav- 



ing EW = 118 + 32 eV, and a narrow component 



with EW 



163 +26 eV. 



The source showed a 



2-10 keV luminosity of L x = 3 x 10 42 ergs" 1 . 

Less X-ray observations have been performed 
on the Seyfert 2 galaxy NGC 3081 (z = 0.00798). 



This source has been first detected in X-rays 
by the Einstein imaging instruments with a 

flux Of /(n 9-4 OkpV^ = 8 



x 10 13 erg cm 2 s 1 



dFabbiano et al. 19921). In the ROSAT All-Sky 
Survey (|Voges et al. 2 000) the source was de- 
tected with a flux of /(o.i-2.4keV) — (2-4 ± 
0.9) x 10~ 13 ergcm~ 2 s _1 . BeppoSAX observed 

NGC 3081 in a lower state with a flux of 

/(2-iokeV) = 1.3xl0~ 12 ergcm- 2 s -1 (jMaiolino et al. 1998f ) 
Maiolino et al. modeled this spectrum with a 
Compton thin transmission model with Nh = 
6.4 x 10 23 cm~ 2 . Alternatively the data can 
be modeled by an absorbed (Nh 



6.6+1;* x 



10 23 cm" 2 ) single power law (T = l^I^) 
model plus Fe Ka l ine with EW = 610+^° keV 
(|Bassani et al. 19991 ). 

The measurements of NGC 2992 seem to in- 
dicate that the emission of this AGN can be de- 
scribed by the same underlying model through- 
out the years, but as the main contribution from 
the continuum can be only measured in the un- 
absorbed domain at i? > lOkeV, additional 
confirmation in this energy range is required. 
With the launch of the International Gamma- 
Ray Astrophysics Laboratory (INTEGRAL; Win- 
kler et al. 2003) in October 2002 and Swift 
(jGehrels et al. 2004 in November 2004 we now 
have access to two hard X-ray telescopes, INTE- 
GRAL IBIS/SPI and Swift/BAT, in order to study 
this behavior. In addition we compare these mea- 
surements with observations taken in the last week 
of the BeppoSAX mission at the end of April 2002 
and in November 1998. As NGC 3081 happens to 
be in the same field of view for the INTEGRAL 
observations, we present the high energy data of 
both Seyfert galaxies. 

The outline of this paper is as follows: In Sec- 
tion 2 we present the data and analysis of the IN- 
TEGRAL, Swift, and BeppoSAX data. In Sec- 
tion 3 we discuss the implications of our measure- 
ments for the hard X-ray component of NGC 2992 
and NGC 3081, and present our conclusions in Sec- 
tion 4. 

2. Data analysis 

2.1. INTEGRAL data 

INTEGRAL has observed NGC 2992 for 402.1 
ks between 2005-05-04T13:45 and 2005-05-10T06:51 
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(UTC). The exposure time is the ISGRI effective 
on-source time. This value is approximately the 
same for the spectrograph SPI, but the JEM- 
X and OMC monitors cover a much smaller sky 
area. Thus in the case of dithering observation, 
as performed for NGC 2992, the source is not 
always in the field of view of the monitors. The 
analysis was performed using version 5.1 of the Of- 
fline Science Analysis (OSA) software distributed 
by the INTEGRAL Science Data Centre (ISDC; 
Courvoisier et al. 2003). Analysing the INTE- 
GRAL data altogether, shows that a single power 
law (r = I.96+023) is sufficient to fit the high 
energy data with E > 20keV with a flux of 
/(20-iookcV) = (6.7 ±0.4) x lO^ergcm^s- 1 
(L x = 8.8 x lO^ergs" 1 ). The data of the opti- 
cal monitor (OMC) show an average brightness of 
V = 12.45 mag. 

In the field of NGC 2992 only two additional 
sources are detected by INTEGRAL in the X-rays. 
One is the Seyfert 2 galaxy NGC 3081. For this 
source ISGRI data result in a photon index of T = 
1.8+^ with a flux of / (2 o-iookcV) = (5.8 ±0.9) x 
10" 11 ergcm- 2 s^ 1 (L x = 8.1 x 10 42 erg s" 1 ). This 
source is not detectable in the SPI data, nor in 
JEM-X, and no data for NGC 3081 were taken 
by the OMC. The second source is the Seyfert 
1.9 galaxy MCG -05-23-016, but its location dur- 
ing the observation was within the partially coded 
field of view of IBIS, and therefore no reliable in- 
formation can be extracted for it. 

2.2. Swift data 

Swift has performed six short pointed observa- 
tions (duration 1.3 ks to 11.0 ks) of NGC 2992 
between June 14 and July 6, 2006. Because the 
single XRT spectra showed the same shape and 
normalisation, we stacked the spectra together, re- 
sulting in a total exposure time of 21.5 ks. The 
Swift/XRT spectrum is well represented by an ab- 
sorbed single power law with T = 1.01 + n',! and 
N 



-0.14 



H = 1.59 x 10 21 cm- 2 . Note that the ab- 
sorption includes the Galactic hydrogen column 
density of Nn.gai = 8 x 10 20 cm~ 2 . In addition 
the iron Ka line is detectable with an equivalent 
width of EW = 500 eV. Note that this spec- 
trum in the 2-10 keV band represents the sum 
of different compone nts as discovered by Chandra 
([Colbert et al. 20051 ) and is consistent with the 



same simple power law fit to the Chandra data. 

Apart from the pointed observations, Swift data 
are available from the first 15 months of the all- 
sky survey of the Burst Alert Telescope (BAT, 
Barthelmy et al. 2005). The extracted spec- 
trum in 4 energy bins ranging from 14 keV to 
195 keV can be fit by a single power law model 
with photon index T = 2.04 + ' 30 and a flux of 
/(20-iQOkeV) = (4.5 ± 0.4) x 10- 11 ergcm- 2 s- 1 
(L x = 6.0 x lO^ergs" 1 ). 

The BAT data can also be used to derive a long- 
term hard X-ray lightcurve. In order to do so, the 
data were binned in time in 28 day intervals, as 
shown in Fig. [1] The lightcurve is inconsistent 
with a constant flux on a > 10ct level, indicating 
that indeed NGC 2992 exhibits strong variability, 
up to a factor of 6 at time scales as short as a 
month. The count rates have been corrected for 
off-axis measurements and for partially coding and 
thus reflect the count rate the source would have 
in an on-axis observation. Based on the BAT data 
we derived hardness ratios HR = (H — S) / (H + S) 
with count rates in the bands S (14 - 24 keV) and 
H (24 - 195 keV). For the period in which the 
BAT count rate was in a high state with a total 
count rate of Ci?i4_i95k c v > 10~ 4 counts s -1 , the 
hardness ratio is HR = 0.33 ± 0.06, and in the 
low state HR = 0.24 ± 0.07. We therefore do not 
detect significant variability of the spectral shape 
in the Swift/BAT data. This is also shown when 
analysing the 4 channel spectra in high and low 
state separately, which results in the same spectral 
slope. 

The BAT spectrum of NGC 3081 can also be 
modeled by a simple power law with photon in- 
dex T = 1.72+°; 2 2 and a flux of /(20-iookeV) = 
(6.9 ± 0.5) x 10- 11 ergcm- 2 s- 1 (L x = 9.7 x 
10 42 ergs _1 ). The light curve extracted from the 
BAT survey is inconsistent with a constant flux 
on a > 6a level, showing variability by a factor 
of 7 (Fig. [2]). The average hardness ratio for the 
high state (Ci?i4_ig 5 k v > 1-5 x 10~ 4 counts s _1 ) 
is HR = 0.43 ± 0.06 and HR = 0.26 ± 0.07 in the 
low state. 

2.3. BeppoSAX data 

One of the last observations performed by Bep- 
poSAX was done on April 26, 2002 targeting 
NGC 2992. At that time only the PDS instrument 
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Fig. 1. — Swift/B AT 15 month lightcurve of 
NGC 2992 in on-axis corrected count rate. The 
triangle indicates the INTEGRAL IBIS/ISGRI 
measurement, converted into equivalent BAT 
count rate. The time indicates the days after the 
start of the survey in December 1 1 , 2004 at M JD 
= 53350.15 



Fig. 2.— Swift/B AT 15 month lightcurve of 
NGC 3081 in on-axis corrected count rate. The 
triangle indicates the INTEGRAL IBIS/ISGRI 
measurement, converted into equivalent BAT 
count rate. The time indicates the days after the 
start of the survey on December 1 1 , 2004 at M JD 
= 53350.15 
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(15 - 200 keV) was operational. The 18.5 ks of data 
show a simple power law spectrum with photon 
index T = 1.92+°;°® and a flux of /( 2 o-iookeV) = 
(1.53 ±0.03) x 10 -10 ergcm- 2 s -1 . We also anal- 
ysed the other available BeppoSAX/PDS observa- 
tions of NGC 2992. One had been performed on 
November 25, 1998 with a total effective exposure 
time of 27.1 ks. The spectral fit shows a similar 
spectrum with T = 1.94+°;*° and / (2 o-iookcV) = 
(1.16±0.03) x lO" 10 erg cm~ 2 s" 1 . Another 33.5 ks 
BeppoSAX observation took place December 1st, 
1997, and the spectrum shows T — 2.2+ ' 7 and 

/(20-iookcV) = (1.4 ±0.3) x lO-Uergcm^s- 1 . 
BeppoSAX observed NGC 3081 on December 20, 
1996, but only 2 ks of PDS data were accumulated 
which did not allow a detection.. 

2.4. Combined data analysis 

Comparing the different data sets at E > 
20 keV taken of NGC 2992 over the years by three 
different missions and four different instruments, 
it is apparent that although the flux level of the 
continuum varied, the spectral slope stayed con- 
stant within the errors of the individual measure- 
ments. A list summarizing the individual mea- 
surements at E > 20 keV is given in Table [TJ We 
therefore performed a fit of all data simultane- 
ously, applying intercalibration factors in order 
to account for different flux levels but using the 
same model. The resulting spectrum is shown 
in Figure [3l The overall fit shows an absorbed 
broken power law. The modeled absorption of 
N H = 1.58+°'®° x 10 21 cm- 2 is mainly domi- 
nated by the XRT spectrum, as is the spectral 
slope of Ti = 0.99 ^[j'pg below the turnover of 
Ebreak — 16 keV. It has to be considered that 
the exact location of the break energy cannot 
be given, as no strictly simultaneous data are 
used between the Swift/XRT and the high energy 
data. Nevertheless a break between 10 keV and 
20 keV in the spectrum is necessary. Above this 
energy the spectrum is described by a power law 
of T 2 = 1.97 The fit results in a X l = 0.98 

for 103 degrees of freedom, while a simple power 
law fit gives an unacceptable xt = 2-1 (107 d.o.f.). 
The addition of a high-energy cut off in the spec- 
trum does not improve the fit. 

The INTEGRAL IBIS/ISGRI and Swift/B AT 
data also show the same spectral parameters. A 



combined fit to both data sets, with variable nor- 
malisation, results in a photon index of T = 
1.76 toll, where the BAT data show a 6% larger 
flux compared to the IBIS/ISGRI data. The com- 
bined plot is shown in Figure |U Addition of a 
high-energy cut off does not improve the fit but 
the data do not allow to constrain a possible cut- 
off. 

3. Discussion 

The hard X-ray spectrum of NGC 2992 can be 
described by the same simple power law model 
with photon index r ~ 2 throughout all the dif- 
ferent observations performed over the last thirty 
years. All measurements show the same power law 
index of T ~ 2 while the intensity varies by a fac- 
tor of 11, according to the long-term variability, 
and by a factor of 6, using the one-month time 
binned lightcurve of the Swift/BAT survey. The 
flat slope of r ~ 1 as observed by Swift/XRT in the 
2-10 keV range has been shown to be the super- 
position of three individual components (Colbert 
et al. 2005, Yaqoob et al. 2007). The hard X- 
ray spectrum can also be studied by Suzaku's col- 
limated Hard X-ray Detector (HXD), but as the 
background model for this instrument is still under 
development, no conclusive results can be drawn 
for NGC 2992 from Suzaku data yet (Yaqoob et 
al. 2007). A monitoring campaign in the 2 - 
10 keV energy range performed by the PCA on 
board the Rossi X-ray Timing Explorer (RXTE) 
between March 2005 and January 2006 reveiled 
the same behavior as seen in the > 20keV data, 
i.e. that the intensity of the underlying continuum 
varies, whereas the spectral slope stays constant 
within the statistical error (Murphy, Yaqoob, & 
Terashima 2007). Also in this energy band the lu- 
minosity varied by a factor of 11, whereas the slope 
of the power-law fit was consistent with no vari- 
ability (weighted mean T ~ 1.7). The timescale of 
those variations is of the order of days to weeks, 
which leads Murphy et al. to the suggestion that 
this variability is based on short-term flaring ac- 
tivity as opposed to long-term changes in accretion 
activity. 

A similar behavior, of a stable photon in- 
dex of the unabsorbed hard X-ray spectrum 
under varying intensity, has been observed al- 
ready in two other well-studied objects, NGC 
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Table 1: The 20 - 100 kcV spectrum of NGC 2992 

Instrument Start Observation Exposure time flux T 



[ks] [10 11 erg cm 2 s 1 



BeppoSAX/PDS 


01.12.1997 


33.5 


1.4 ±0.3 


9 9+1.2 
Z - -0.7 


BeppoSAX/PDS 


25.11.1998 


27.1 


11.6 ±0.3 


1 94 +01 ° 
L - J -0.10 


BeppoSAX/PDS 


26.04.2002 


18.5 


15.3 ±0.3 


1 09 +0-08 
A,! "'-0.08 


Swift/BAT 


11.12.2004 


9 month survey 


4.5 ±0.4 


2 04 +0 - 34 

Z - U ^-0.30 


INTEGRAL /IBIS 


04.05.2005 


402.1 


6.7 ±0.4 


1 96 +0 - 26 



NGC 2992 combined spectrum 
left: Swift/XRT, right (top to bottom): BeppoSAX/PDS (2x), Swift/BAT, ISGRI, SPI 

-' ' ' ' ' ' ' +_h 




NGC 3081 photon spectrum 
top: Swift/BAT, bottom: INTEGRAL IBIS/ISGRI 



Swift/BAT 



INTEGRAL IBIS/ISGRI 



E (keV) 



+2 
* 
-2 



J u nn n l am (keV) 



Fig. 3.— Combined spectrum of NGC 2992 based 
on BeppoSAX, Swift and INTEGRAL data in pho- 
ton space. The same model has been applied to 
all data, plus intercalibration factors in order to 
account for flux variations. Note that except for 
the INTEGRAL IBIS/ISGRI and the Swift/XRT 
spectrum, all the spectra have been offset in this 
plot from their original position for better read- 
ability. The BeppoSAX spectrum from 1997 is not 
shown. The lower panel shows the contribution in 
each energy bin to the x 2 value, multiplied by the 
sign of the residual. 



Fig. 4.— Swift/BAT and INTEGRAL 

IBIS/ISGRI spectrum of the Seyfert 2 galaxy 
NGC 3081. The BAT spectrum has been multi- 
plied by a factor of 10 for better readability. The 
single power law model fit results in a photon 
index of T — 1.8 ^ ' 2 - The lower panel shows 
the contribution in each energy bin to the x 2 , 
multiplied by the sign of the residual.. 
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4388 dBeckmann et al. 20041) and NGC 4151 
(jBeckmann et al. 20051 ) . What kind of mechanism 
can produce such a constant shape of the hard 
X-ray emission while the intensity varies signifi- 
cantly? If we assume that the hard X-ray emission 
originates from hot plasma (e.g. a hot extended 
corona above the relatively cold accretion disk; 
e.g. Haardt & Maraschi 1991), the temperature 
of this plasma has apparently been constant. The 
variations in intensity can then be explained in 
two ways: either the amount of material emitting 
the hard X-rays varies, or the amount of plasma 
visible to the observer varied. The latter can be 
caused either through absorption near the central 
engine of the AGN, or through different orienta- 
tion of the disk with respect to the observer, or 
a mixture of both effects. The intrinsic absorp- 
tion measured in soft X-ray does not exhibit large 
variations (N H = (0.2 - 1.0) x 10 22 cm~ 2 ) and 
this absorption has no effect on the hard X-ray 
spectrum. In addition a variable Compton-thick 
absorber, which would be able to change the flux 
at > 20keV significantly, would also effect the 
spectral slope, which is not observed. Different 
orientation of the accretion disk with respect to 
the observer also should not have an influence on 
the hard X-ray emission, as the disk is thought to 
be Compton-thin. 

This leaves us with the possibility of variable 
amount of hard X-ray emitting material. An ex- 
planation for this is provided by a model includ- 
ing hot flares produced via magnetic field recon- 
nections (e.g. Galeev et al. 1979; Poutanen & 
Fabian 1999). In this flare model, sudden dissipa- 
tion occurs in very localized regions above the disk 
in coronal loops. It has to be pointed out though, 
that the expected duration of those flares is rather 
on the scale of a day than on a monthly basis (Cz- 
erny et al. 2004). A short flare would most likely 
not be detectable in the Swift/BAT survey. 

NGC 2992 and NGC 3081 are two more ex- 
amples for AGN with hard X-ray spectra which 
do not require to model a cut-off in the spec- 
trum. Out of 36 Se yfert type AGN in the first 
INTEGRAL catalog (jBeckmann et al. 20061 ) only 
six objects required a high energy cut-off in the 
spectrum in the range 35 keV to 181 keV in order 
to achieve a reasonable spectral fit. The two ob- 
jects presented here give further evidence that the 
hard X-ray spectrum of Seyfert galaxies extends 



as a power-law up to hardest X-ray energies. A 
possible cut-off in the spectra appears at energies 
E c » 100 keV, outside the range where INTE- 
GRAL and Swift provide sufficient sensitivity for 
most of the Seyfert galaxies. 

4. Conclusions 

Two Seyfert galaxies are detectable in a 400 ks 
observation by INTEGRAL IBIS/ISGRI pointed 
at NGC 2992. The target itself and the Seyfert 2 
galaxy NGC 3081. Both sources are also detected 
by Swift/B AT. The results can be summarized as 
follows: 

1. NGC 2992: This well-studied Seyfert 1.9 
galaxy exhibits a hard X-ray spectrum with 
constant photon index r ~ 2 and vari- 
able 20 — 100 keV luminosity, ranging from 
L x = 1.2 x lO^ergs" 1 to L x = 3.9 x 
lO^ergs" 1 . The Swift/B AT survey shows 
that the flux of NGC 2992 is variable by a 
factor of 6 on time scales of a month. The 
source exhibits a constant spectral shape 
(r ~ 2) over a period of 7 years, as shown 
by BeppoSAX/PBS, INTEGRAL/IBIS, and 
Swift/BAT, while varying in intensity by an 
order of magnitude. This result is consis- 
tent with variability studies in the 2 — 10 keV 
range, which also detected strong flux varia- 
tions by a factor of 11 with a constant spec- 
tral slope (Murphy, Yaqoob, & Terashima 
2007). 

2. NGC 3081: For this Seyfert 2 galaxy we pre- 
sented for the first time a hard X-ray spec- 
trum above 20 keV based on INTEGRAL 
IBIS/ISGRI and Swift/B AT measurements. 
The spectrum can be modeled by a sin- 
gle power law with T — 1.8 ^[J' 2 , and the 
source shows a luminosity of Lx = 8.1 x 
10 42 ergs -1 . The Swift/B AT survey shows 
significant variability up to a factor of 7, 
without significant variation of the spectral 
slope. 

The INTEGRAL/IBIS and Swift/ BAT data of 
NGC 2992 show strong evidence for a non- variable 
spectral slope on both, short and long time scales. 
Also NGC 3081 does not show spectral variabil- 
ity on monthly time scales in the Swift/BAT 
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data. In both cases the luminosity varies by 
an order of magnitude. Even though NGC 3081 
shows significant ab s orption, it is Compto n thin 
(jBassani et al. 19991: iMaiolino et al. 19981 ). thus 
in both Seyfert 2 galaxies variable absorption can- 
not account for strong flux variability at ener- 
gies > 20keV. Even strong flux variations on a 
monthly time scale do not show changes in the 
spectral slope. This is further evidence that ab- 
sorption does not play a role here, as column den- 
sities necessary to decrease the flux by an order of 
magnitude (i.e. Nh ^> 10 24 cm~ 2 ) would flatten 
the spectrum significantly. We therefore suggest 
that hot flares are responsible for the flux changes, 
as described e.g. in Galeev et al. (1979), Pouta- 
nen & Fabian (1999), and Czerny et al. (2004). In 
this model long lasting flares occur in the accre- 
tion disk which increase the amount of hot plasma, 
while the temperature of the X-ray emitting mat- 
ter stays constant. 

Further investigations of the hard X-ray spec- 
trum in more AGN is required in order to see 
whether all Seyfert galaxies show a constant spec- 
tral shape, or if NGC 2992, NGC 4388, and 
NGC 4151 are special cases. Especially the 
Swift/HAT all-sky survey will provide an excel- 
lent data base for this kind of studies. A prelim- 
inary analysis of the variability properties of the 
45 brightest AGN seen in Swift/BAT (NGC 3081 
is not among those sources) shows that NGC 2992 
exhibits the strongest flux variability of the Seyfert 
galaxies (Beckmann et al. in prep.). 
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